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Abstract: Inter- and intra-district public school choice, vouchers,
tuition tax credits and other forms of school choice have been
advocated for decades, in large part on grounds that the market
forces engendered will improve public education. There are
many studies of school choice policies and programs and a large
theoretical literature on school choice, but thus far no studies
have used a large national sample and common metric to perform
a multi-level, multi-district analysis of relationships between
school choice policy and student achievement. This study links a
national sample of NAEP student achievement data, with district
level information on magnet-based school choice policy, and with
demographic data from the U.S. Census. Using three-level
hierarchical linear modeling we find substantial effects of school
and district demographic variables on student achievement, but,
after adjusting for multi-level demographic characteristics, we
find only small differences in student achievement in school
districts with magnet schools and school choice policies as
compared with districts with attendance area based student
assignment, and no magnet schools. NAEP achievement scores
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are marginally lower in the sample of students within districts
reporting magnet schools and associated school choice policies.

Introduction

School choice in a variety of forms has expanded nationally and
internationally, in large part on the belief that market forces can improve
public education (Peterson 2001; Teelken, 1999; Van Zanten, 1996; Whitty,
Power, & Halpin, 1998). In the United States, magnet schools were the first
school choice policy widely implemented in public education (Blank,
Dentler, Baltzell & Chabotar, 1983; Levine & Havighurst, 1977). Research-
ers have studied magnet schools to learn whether this approach to school
choice affects achievement, but in almost all cases studies have focused on
just a single or a few districts. This study merges existing national data sets
to perform a multi-level, multi-district analysis. It charts new ground by
linking student achievement data from the National Assessment of
Education Progress (NAEP) with district level policy information on school
choice and demographic data from the U.S. Census.

Of the many different forms of school choice in existence (or proposed),
magnet schools implement a regulated form of school choice—neither
private schools nor charter schools are involved, and parents’ choices may
be restricted in the interests of racial desegregation of schools. Nonethe-
less, the presence of magnet schools in a district still produces a great deal
of parental choice, raising questions about whether school districts with
magnet-based school choice might have higher achievement than districts
lacking school choice. This is the question we examine.

Theory and Research on Magnet Schools,
School Choice, and Student Achievement

The Growth of Magnet Schools and School Choice
While charter schools and voucher programs have been getting more

attention recently, magnet schools remain one of the most common
approaches in the U.S. (CER, 1998; Steel & Levine, 1994). The “magnet
school boom” (Warren, 1978) of the late 70s and continuing into the 80s
was the precursor of the widespread adoption of public school choice
policies we see today. Since 1976 when only 14 districts had magnet
schools (Blank, Dentler, Baltzell & Chabotar, 1983), the number of
districts with magnet schools has grown rapidly along with enrollment in
magnet schools (Blank, 1989). By 1990 estimates were that almost half of
urban districts had magnet schools (Steel & Levine, 1994).
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When a district implements a magnet-based school choice policy, it
designates a portion of the schools in the district as magnet schools.
Magnet schools are open to enrollment by choice on a district-wide basis,
subject to racial balance guidelines (sometimes regions within districts
are used if the district is geographically large). Magnet schools typically
have special features, programs, or instructional methods that distin-
guish them from “traditional” schools. Magnet schools may offer distinc-
tive instructional approaches such as Montessori or Waldorf; curricular
emphases such as art, math, science, technology, or foreign language
immersion; or disciplinary climates involving above average regimenta-
tion and required uniforms.1 In addition, magnet schools sometimes offer
special features like smaller class sizes, instructional aides, or newer
facilities, features made possible by federal funds from the Magnet
Schools Assistance Program that has supported magnet schools’ racial
integration function since the mid-70s. Districts with magnet schools
often extend choices to cover other schools in the district as well. Parents
may choose and enroll a child in any school as long as the choice does not
increase racial desegregation in the district. A child in a school where his/
her race is in the majority can transfer to any school where his/her race
is in the minority.

Theory and Research on Magnet-based School Choice
A large academic and practitioner-oriented literature supported the

growth of magnet schools and public school choice. Magnet-based school
choice was supported because it helped voluntary racial integration (e.g.,
Greeley, 1987; Levine & Havighurst, 1977; Rossell, 1990), expanded
educational alternatives for parents, and stimulated competition in
public schools (Barr, 1982; Blank, 1989; Clinchy & Cody, 1978; Finn, 1985;
Finn, 1987; Kolderie, 1985; Nathan, 1989; Manley-Casimir, 1982; Raywid,
1985; Toch, Linnon, & Cooper, 1991, May 27).

Researchers and policymakers have long been interested in achieve-
ment effects associated with magnet schools (e.g., Archbald, 1995; Blank,
1989; Blank & Archbald, 1992; Gamoran, 1996; Goldhaber, 1999; Larson,
Witte, Staib, & Powell, 1990). Two inter-related arguments have sup-
ported the growth of magnet schools, both suggesting achievement
benefits. One argument is that the expansion of educational alternatives
improves the fit between a school district’s educational program and its
clientele’s preferences. Michaelson (1981) has referred to this as “allocative
efficiency.” It reflects the assumption that not all parents want the same
thing, and so rather than force all parents to accept the same kind of
school program, school systems should have differentiation among
schools reflecting different educational philosophies, pedagogies, and
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curriculum specializations. In theory, magnet schools do this. While they
may not be for everyone, they make it possible for a school district to
accommodate more parents with varied preferences than would other-
wise be possible with a “one size fits all” philosophy. This viewpoint is
prominent in the literature supporting magnet schools (e.g., Fliegel,
1993; Clewell & Joy, 1993; Nathan, 1989; Raywid, 1985).

The second argument reflects free market principles. Advocates of
magnet schools have argued that they foster healthy competition in school
systems. Schools that have long been assured a designated attendance area
clientele, are in a more competitive position when a school system
implements magnet-based school choice policies. Children from the neigh-
borhood are no longer guaranteed to a school. When the market is opened
up, as the theory goes, schools will try harder to satisfy parents. Observers
disagree whether “trying harder” necessarily results in improving curricu-
lum, instruction, and school discipline in ways that raise academic
achievement. Still, these two inter-related arguments have been very
influential in expanding the adoption of public school choice, and still propel
the growth of charter schools and voucher programs.

Ideally, one would want to compare achievement in a sample of
districts with magnet-based school choice over time to a matched sample
of districts without these policies, but this has not been done for a variety
of reasons, not least of which are the methodological difficulties such a
study would pose. One research method compares magnet students’
achievement to the achievement of other students in the district not in
magnet schools. These comparisons typically find magnet school stu-
dents have higher test scores.For instance, Archbald (1995) compared
achievement scores of elementary magnet students, neighborhood school
students, and students who had “choiced out” of a neighborhood school,
but not to a magnet. The results showed a statistically significant effect
of magnet school enrollment, although the effect was fairly small (about 3
NCE points on average). Larson et al. (1990) compared high school magnet
students to a sample of nonmagnet students on mathematics and science
tests. Since it was known from unadjusted cross-sectional comparisons
that the magnet students had higher test scores (on average) and that
several of the magnet programs were selective in their admissions,3 the
comparison group was randomly sampled from college-prep courses in the
nonmagnet high schools. Their analyses found modestly, statistically
significantly, higher mean test scores in the magnet programs, even when
adjusting for prior eighth grade achievement.

An important methodological limitation of the above magnet-
nonmagnet comparisons is selection bias. Ideally, students should be
randomly assigned to magnet and nonmagnet schools, but, of course,
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students are in their schools based on their own and their parents’
decisions, and so the two groups are possibly different on unmeasured
covariates of the characteristic that distinguishes the choosers from the
nonchoosers. If these covariates are associated with student achieve-
ment, then this confounds the magnet-nonmagnet comparisons. Studies
of differences between choosing and nonchoosing parents in school choice
systems find that parents who take advantage of school choice opportu-
nities often differ in ways that would predict higher achievement among
their children (Archbald, 1996; Levine, 1975; Smrekar & Goldring, 1999;
Wells, 1991; Witte, 1998).4

Gamoran (1996) conducted a large national-sample study comparing
magnet and nonmagnet schools using the National Educational Longitu-
dinal Survey (NCES, 1988). Gamoran focused just on urban districts and
compared schools that identified themselves as a magnet schools with
schools that were not identified with any specialty designation. Among
other things, Gamoran found students who attended magnet schools had
higher reading and social studies achievement scores, after controlling
for pre-existing differences among students.5

The above studies, done in the 90s represent the best research on
magnet school achievement effects. There have been a few other, older
studies of magnet school systems as reviewed in Blank and Archbald
(1992), but these studies had such serious methodological shortcomings,
usually no comparison groups or demographic adjustments, that the
authors concluded “little is known about the effects of magnet schools on
the quality of education in our schools” (p. 85).

Research on Other Forms of School Choice
The magnet-based form of school choice examined in this study is

among the more regulated approaches. Many researchers and school
choice advocates believe the monopolistic structure of public education
must be forced to change through stronger free market mechanisms, and
are skeptical that the regulated magnet-based choice policies implement
market forces sufficient to cause under-performing systems to improve
(Chubb & Moe, 1990; Erickson, 1982; Everhart, 1982; Friedman &
Friedman, 1981; Harmer, 1994; Hoxby, 1996; Lieberman, 1986;
Michaelson, 1981; Moe, 2001; Peterson, 1990; Peterson 2001). Two key
differences separate magnet-based school choice from the less regulated
charter school and voucher policies. One is the racial balance goals
regulating admissions to magnet schools and other participating choice
schools in systems with magnets (choice is allowed, but restricted to
inhibit resegregation); the other difference is that the magnet-based
approach to choice is still “within the system”—that is, the district
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bureaucracy and teacher association regulations still exercise substan-
tial control over the management and operation of all schools.

Charter schools and voucher eligible private schools are considerably
more independent and thus, in theory, create a more open marketplace
of school options. Charter schools receive state funding in proportion to
their enrollment to fund operating costs, but are essentially indepen-
dently managed organizations. Many charter schools are even operated
through private enterprise arrangements (GAO, 2002). In voucher
programs, it is the private schools that participate in the market and
because tuition vouchers greatly expand access to private schools, they—
again, in theory—create greater inter and intra sector competition.

It is beyond the scope of this paper to review all the research on these
different forms of school choice other than note that the existing research
has not converged toward definitive conclusions (GAO, 2002; Gill, 2000;
Goldhaber, 1999). One body of research stems from evaluations of a
handful of pioneering voucher programs in the U.S.—in Milwaukee,
Dayton (Ohio), New York City, and Washington, D.C. (Green, Peterson
& Du, 1998; Howell, Wolf, Peterson, & Campbell, 2000; Rouse, 1998;
Witte, 1998).6 These evaluations have been methodologically sophisti-
cated, even incorporating random assignment principles. Green et al.
(1998) and Howell et al. (2000) discovered significant achievement
benefits accruing to the children who received vouchers and attended
private schools; however, Rouse (1998) and Witte (1998), found much
smaller and in some analyses no positive effects. One of the main
methodological shortcomings of the studies finding significant positive
effects is differential attrition of subjects from the different conditions
over time. A key concern was the loss of apparently less academically
competent students from the private school condition—that is, it ap-
peared that there were a number of students awarded vouchers who
attended the private schools but later returned to the public schools, and
these on average were less academically successful students.7 Comment-
ing on the state of evidence on educational vouchers, Levin (1998:3)
writes, “…both advocates and detractors tend to argue about the conse-
quences of vouchers more from theoretical and ideological grounds than
empirical ones.” And on the Milwaukee voucher studies, Levin adds,
“Even Rouse [Rouse (1998)], the most sophisticated [of the] analyses of
these data, is riddled with cautions about data gaps and the assumptions
that are made to address them including the use of instrumental
variables.” Methodological obstacles to definitive research on this ques-
tion are many, the available sites for research remain limited, and
ideological interests are strong.

Research on charter school effects is just now emerging, but there are
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only a few achievement-effects studies using controlled charter versus non-
charter school comparisons (Gill et al., 2001; Miron & Nelson, 2001; 1999;
Lin, 2002). A recent review noted the paucity of well designed research
(despite a voluminous literature on charter schools) and concluded that,
“…evidence on the academic effectiveness of charter schools is mixed” (Gill
et al., 2001, p.95). According to Miron and Nelson’s review (2001, p. 1)
“Overall, the charter impact on student achievement appears to be mixed
or very slightly positive. However, this conclusion is tempered by the fact
that there are, as yet, no systematic studies of charter achievement in
several states that have large numbers of charter schools.”

Summary Comments on the Theory and Research
There are many who believe the forces of markets and competition

can improve public education. This presumption has supported the
growth and development of magnet schools, inter-district public school
choice, charter schools, private management of public schools, and
private school voucher programs and policies. Some supporters of school
choice advocate public-only school choice models. They believe ap-
proaches like magnet schools or inter-district school choice policies can
create adequate educational alternatives and competition among public
schools. However, as described above, a large literature and advocacy
group developed in the late 80s and 90s skeptical of the prospects of school
choice confined within and managed by the public education bureaucracy.
Illuminating studies have emerged on relationships between school
choice and academic achievement, but much more research needs to be
done because of the many varieties of school choice, the multiple levels
at which effects need to be investigated, and the many challenges in
measuring achievement outcomes.

This study provides a unique contribution in several ways. It uses a large
national sample of districts, but overcomes the problem of different districts
using different tests by relying on one common assessment: NAEP. Another
important features of this study is that it is not a within-district study
comparing magnet schools to nonmagnets from the same district, as so often
has been done; rather it asks and investigates the question: do school
systems with magnet-based school choice have higher NAEP achievement
than those without school choice, that is, with attendance zones and
centrally administered student assignment to schools.

Method

A Multi-District Comparative Design
This study compares student achievement among school districts
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with and without magnet-based public school choice policies. For its
school choice policy information this study draws on a 1991-92 telephone
interview of a nationally representative stratified random sample of 602
school districts (Steel & Levine, 1994); for its student achievement data
this study uses math and reading achievement scores from the National
Assessment of Educational Progress (NAEP); demographic information
to adjust comparisons among the districts comes from the National
Center for Education Statistic’s Common Core of Data

Before proceeding to the details of the data, design, and measures, a
methodological comment on selection bias is warranted. The main
strength of this study, other than its large sample and national focus, is
that its comparative design minimizes the form of selectivity bias that
afflicts the magnet versus nonmagnet comparisons discussed earlier. As
previously described, when one compares the students in a district’s
magnet schools to those not in the magnet schools, there are likely
confounding effects of self-selection: Within a district, when parents sort
themselves by choice into magnet schools and nonmagnet schools,
children of the magnet school parents often have higher test scores
because of family background variables. A more ideal approach would be
to compare student achievement between school districts, with and one
without school choice, but identical in all other ways (e.g., size, urbanicity,
student demographics, educational expenditures). If magnet schools
contribute to higher student achievement, either because they them-
selves are better schools, or because they engender competition that
makes all schools better, then the district with school choice should have
higher achievement. Such a difference could reasonably be taken as
evidence of effects of school choice.

Comparing school districts attenuates self-selection issues. While
research indicates that within a school district, magnet school parents
differ from nonmagnet school parents, there is less reason to believe that
at the district level there are large differences in the characteristics of
parents between school districts with magnet-based school choice policies
than those without them. While it is conceivable that cities with school
systems with magnet-based choice policies might differentially attract or
retain higher SES parents, our methodology controls for key demo-
graphic variables. Furthermore, if there is self-selection of higher-
achieving students to magnet districts, even after demographic controls
are applied, then one would expect higher NAEP achievement in the
magnet school districts. The methodology used in this paper explicitly
tests district effects and should reveal this effect if it exists.
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Data, Sample, and Measures
The data for this study came from three sources:

Interview information on student assignment policies. In 1991-1992 a
telephone interview was conducted with district officials in 602 school
districts to collect information on magnet schools and other types of
policies for school choice and desegregation in a national sample of school
districts (Steele & Levine, 1994). The purpose of the telephone interview
was not to elicit respondent’s opinions. Rather, the purpose was to collect
information on types of student assignment policies used in the districts
in the sample (e.g., school choice or other types of student assignment
policies), whether or not the districts had magnet schools, how many
magnet schools districts had, the types of magnet schools in operation,
and other district policies related to school choice (e.g., transportation
support, parent information systems) and school desegregation goals.
Because of the fact-gathering nature of the telephone interview, inter-
views were conducted with individuals in the school district office
knowledgeable about student assignment policies, magnet programs,
and school desegregation. Multiple interviews were sometimes con-
ducted, with supplementary information collected from district policy
documents. Letters were sent to all districts selected for the sample in
advance of the interview explaining the purpose of the study and
arranging the interviews. The telephone interviews were conducted by
American Institutes for Research, using a computer-assisted telephone
interview system.8 Of the districts targeted in the sampling frame, 1%
refused to participate, and for another 5%, no data were collected due to
difficulties with scheduling or making contact with an appropriate district
respondent within the time frame of the study.

A stratified sampling procedure was used to develop the district
interview sample. The primary purpose was to maximize the precision of
estimates of student participation in, the characteristics of, and the
prevalence of magnet schools and school choice in the nation’s public
school systems. It was known before the design of the sample that magnet
schools, school choice, and school desegregation policies are quite
common in larger urban districts, fairly common in mid-size districts, and
not common in tiny districts with only a few schools.9 Therefore, to
increase the precision of estimates, the sample was designed to most
closely reflect this universe of school districts. The nation’s 155 largest
school districts were all included in the sample, districts that were
overwhelmingly one race were undersampled, and school districts that
did not offer the structural potential for school choice—that is, they did
not have at least two schools at one grade level—were excluded from the



Parent Choice Versus Attendance Area Assignment to Schools12

sample. The final sample of 602 districts was drawn from a universe of
about 6,400 districts based on 1990 data.10 As described in more detail
below, about half of the 602 districts were also part of the NAEP 1992
sample. Merging the two samples created the final sample for our study.

Common Core of Data. The National Center for Education Statistics
maintains a data set on public education with enrollment, demographic,
staffing, and financial information (school, district, and state). This data
set was used for the demographic information on the schools and districts
in the school choice policy interview sample.11 To adjust our comparisons
among the schools and districts for demographic characteristics, we used
the school level measure of family median income, and the district level
measure of the percent of children in poverty (the latter being derived
from 1990 U.S. Census data).

National Assessment of Educational Progress. Student achievement
was measured by student scores on the 1992 National Assessment of
Educational Progress (NAEP) in 4th grade reading and 4th and 8th grade
mathematics. NAEP 1992 data were used because this was when the
student assignment policy information was collected. Most magnet
school programs were implemented during the late 70s and 80s, spurred
by the availability of federal funding12 and growing public and political
support for voluntary alternatives to mandatory reassignment policies
for school desegregation. That NAEP was administered in math and
reading in 1992 at which time the magnet/public school choice survey was
administered is optimal for this study for it was the 1980s that brought
the widespread implementation of magnet schools and their attendant
school choice policies. This study assumes if district level effects of
magnet schools and choice have occurred, these effects should be
measurable by 1992.

The use of NAEP achievement scores for this study carries certain
advantages and disadvantages. NAEP achievement measures are admin-
istered via a balanced incomplete block spiraling design. The advantage
of such a design is that it allows for a large number of achievement items
to be given across the test population without any given student being
burdened by too large an assessment. A disadvantage for some research
purposes is the fact that any given student has responded to very few
items and thus estimates of ability via item response theory methodology
may contain too much error to ignore. Therefore, NAEP provides five
plausible value estimates for each student conditioned on two sets of
variables: responses to that portion of the assessment administered to
the student as well as student background characteristics. As pointed out
in the 1994 NAEP Technical Report (Allen, Johnson, Mislevy, & Thomas,
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1994), the plausible values are not test scores for individuals in the usual
sense, but they do estimate population characteristics. In the context of
statistical modeling with plausible values, special methods must be utilized
in order to obtain correct estimates and standard errors. These methods
are incorporated in the HLM software and were utilized in this paper.

The issue of inferences to relevant populations represents another
limitation in the use of NAEP for this study. Specifically, NAEP used a
complex, multi-stage probability sampling design to select public and non-
public schools as well as a probability sampling of students within those
schools defined by certain ages or certain grades (Allen, Johnson,
Mislevy, & Thomas, 1994). Oversampling of non-public schools and
schools with large minority populations was necessary for representa-
tiveness. To ensure proper inferences to relevant populations, NAEP
provides sampling weights associated with school and students that
relate to the units’ probability of selection into the sample. However, the
sampling design of NAEP does not include districts. As such, there are no
weights associated with districts to allow inferences to the population of
school districts in the United States, or even the largest districts in the
United States. Thus, it is important to recognize that the results reported
below are unweighted and do not represent inferences to the population
of districts, schools, or students.

These limitations notwithstanding, we consider the use of NAEP as
the measure of achievement as justified for several reasons. First, NAEP
is a highly regarded test of major U.S. national policy significance. The
test is a product of extensive research and development by national
experts in curriculum, instruction, and measurement and employs broad
participation and review in item development.13 NAEP uses both multiple
choice and free response items. Second, unlike high-stakes tests used in
many states and districts, teachers have no incentive to “teach to” NAEP;
schools and districts, since they are not identified, have little incentive to
“look good” on NAEP. Therefore, there is no reason to suspect test score
inflation biases in the sample. Third, while there is likely to be variation
among the districts in the sample in the degree to which their reading and
mathematics curriculum align with NAEP’s content specifications, there
are no a priori reasons to assume systematic differences creating biases
affecting the adjusted comparisons of the models estimated in our
analyses. Fourth, NAEP uses an extremely large national sample of
students. No other assessment measure meeting all of the criteria above,
and also providing a large sample is available to conduct the kind of policy
study reported here.

Final sample.  Our final sample, then, consists of a large number of
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racially diverse, multi-school districts, about half of which have school
choice policies of some form.  The sample intentionally over-represents
larger districts because it is in these systems where magnet-based school
choice policies are predominantly found.  The districts for our final sample
are those with both student assignment policy information and student/
school NAEP scores.   Even though this study uses just a subset of NAEP
data—only those districts that were in both the 1992 NAEP sample and the
602 district school choice study sample—the merged sample still is large:
more than 30,000 students, 1,000 schools, and 300 districts.

Coding of the sample. About 300 districts had both student assign-
ment policy information (e.g., information on magnet schools and
associated programs and policies) and NAEP scores, which lead to a
sample of about 30,000 students in 1,000 schools. With the (district policy)
interview information, it was possible to code the students and schools in
the sample according to their district student assignment policies. The
main question on the interview form used for this coding asked whether
the district had magnet schools. Magnet schools require school choice
policies. A specific definition of magnet schools was read to the respon-
dent to insure reliable responses to this question.14 Additional questions
asked about transportation and parent information support. Other
questions asked whether the district had a “majority to minority” form of
choice policy—an approach that does not specifically use magnet schools,
that allows parents some school choices, and that regulates enrollments
in the interest of racial desegregation; and whether the district used
neighborhood schools-based student assignment or rezoning and busing
policies for school desegregation.

The policy information from the telephone interviews was used to code
the student/school data sample and conduct several comparative analyses:

High Mag v. Low Mag v. Other. The student/school data were coded
as to whether they operated in a “high mag,” “low mag,” or “other” (no
school choice) environment. Both “high mag” and “low mag” students/
schools were in a school choice policy environment, but a distinction was
made so that two dichotomous variables were created, thus permitting a
more robust test of the magnet/school choice variable.

The “high mag” versus “low mag” distinction was created because –
as the market theory goes—the more school options are available with
supporting transportation and information systems, the more the system
approximates an education marketplace with presumed productivity
benefits stemming from competition. In theory, school systems that
provide a large supply of magnet schools and support parental/student
access with well developed transportation and information systems
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create a more open and robust market. For instance, if a school system
has 30 schools and only 2 are available as choice schools, and there is no
public transportation available for these schools, and little advertising –
it is hard to argue that this system resembles a market, although
technically such a system has school choice. On the other, a market is
produced, arguably, when there are large numbers of accessible choice
schools supported by transportation and parental information systems.
The interview information on district school choice systems was used to
categorize systems as “High Mag” in which more than 20% of their schools
were magnet schools, free bus transportation was provided to all schools
in the system, and choice was supported with parental information
systems using at least three different media (e.g., a district radio station,
newsletters, and magnet school open houses). Districts that did not
achieve all three of these characteristics were classified as “Low Mag.”
(Note the terms “high” and “low” are arbitrary.) The use of two dichoto-
mous variables (rather than just one) lessens the chance that an absence
of observed effects might be due to some of the students/schools operating
in an environment classified as “school choice,” but in reality offering
relatively fewer options.

Neighborhood v. Other. The student/school sample was coded as to
whether the policies were of the “neighborhood schools” type or “other.”
A “neighborhood schools” policy refers to assigning children to a school
based on their residence within an attendance area boundary which is
drawn to encompass the neighborhoods surrounding and closest to the
school. “Other,” in this classification refers to either choice policies,
which could include magnet schools, or various types of mandatory
reassignment for school desegregation purposes.

“Other” Choice v. Magnets Or No School Choice. The student/school
sample was coded as to whether the policies permitted selected types of
school choice through forms other than those associated with magnet
schools or did not. The “other” category exists because the survey sought
to identify kinds of policies that technically fall under the rubric of
“choice,” though in fact these are often fairly limited forms of choice, such
as allowing transfers among schools through special request. Some
districts have pre-existing arrangements with one or several neighboring
districts and allow limited numbers of student transfers. Some districts
allow transfers among schools where the transfer improves racial
balance — that is, parents may select a school outside their neighborhood
if the chosen school is predominantly composed of students of a different
race. These modest forms of choice constitute the “other” category.

We should emphasize that the primary contrast of interest is the first
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described above: “high mag v. low mag v. other.” This is the strongest test
of the magnet-based school choice model. In the “high mag” and “low mag”
districts large percentages of parents in the district have genuine choices
among a variety of schools with distinctive themes and programs and the
schools in these districts operate in an environment that places schools
into more of a competitive relationship than they would otherwise be in
a traditional “nonchoice.” The “other” category, to which “high mag” and
“low mag” districts are compared consists of districts in which students’
placement in schools is by central administrative assignment, which does
not give school choices to parents.

However, all three different types of contrasts described above have
been examined. First, it was possible to do so based on the information
from the telephone survey; second, these different student assignment
policy options are included in discourse and debates about the pros and
cons of different forms of student assignment policy, including all the
different forms of public school choice. Therefore it is worth examining
if they appear to be associated with any differences in achievement as
measured by NAEP.

Additional sample information. Tables 1 through 4 provide informa-
tion on the sample. These figures are from the telephone survey (district
magnet status), from the CCD for the school year 1991-1992 (% free lunch;
% black), and from 1990 U.S. census (adult education; family income).
Table 1 compares the demographics of the districts with and without
magnet schools. The main difference in these two categories of districts
is that the districts with magnet schools (constituting approximately one
third of the districts) are on average larger and have higher percentages
of minority and low-income students. As other studies have shown,
magnet schools are far more likely to be in urban districts with high
minority populations (Blank, Dentler, Baltzell & Chabotar, 1983; Steel &
Levine, 1994)—not surprising because magnet schools are associated
with racial desegregation programs. The districts with magnet school/
public choice policies have on average a little more than twice as many
schools and students: a mean of 79 schools in magnet districts and 36 in
nonmagnet districts; and a mean of 49.5 thousand students in magnet
districts versus 23 thousand in nonmagnet districts. The percentage of
black students and free-lunch eligible students is higher in magnet
districts by, respectively, about 10 percent and 14 percent. The adult
populations living in the school districts with magnet schools are also
demographically of somewhat lower socio-economic status than the
populations in districts without magnet school/public choice policies.
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Table 2 provides comparative demographic information for the
districts classified as utilizing a neighborhood schools policy as compared
to all other districts. Districts with neighborhood schools tend to be
smaller by about 17.5 thousand students on average, and have lower
percentages of black students and students eligible for free lunch, by
about 8 percent and 12 percent, respectively. This, presumably, reflects

Table 1.  Demographics of “Magnet” versus “Nonmagnet” Districts

District % Free % Black       % Poverty Adult Family
Magnet Lunch Education Income
Status

No 32.4   14.6        17.3 12.6 40308

Yes 46.7   24.7        23.8 12.6 38403

Total 37.3   18.1        19.6 12.6 39646

Table 2.  Demographics of “Neighborhood Schools” versus
“Not Neighborhood Schools” Districts

Neighborhood % Free % Black      % Poverty Adult Family
Schools? Lunch Education Income

No 37.3   20.7      21.6 12.6 38290

Yes 29.7   13.3      15.9 12.6 42153

Total 37.3   18.1      19.6 12.6 39646

Table 3. Demographics of “Other Choice” Districts

Other % Free % Black       % Poverty Adult Family
Choice? Lunch Education Income

No 37.2   19.6      19.5 12.6 40026

Yes 36.3   14.5      19.2 12.7 38980

Total 36.9   18.2      19.4 12.7 39813

Table 4. Demographics of  Parent Sample and NAEP Subsample

“Parent” % Free % Black       %  Child Adult Family
Sample Lunch       Poverty Education Income

All District 34.5   14.8      18.5 12.7 40507

NAEP
subsample 36.0   18.1      19.7 12.6 39671
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the fact that larger districts with higher percentages of black students are
the ones that either through court or school board directives, have
developed alternative student assignment policies in an effort to reduce
racial isolation in schools.

Table 3 shows relatively similar characteristics of the districts
classified as “other choice” as compared with those classified as “no school
choice.” As described earlier, from either a theoretical or practical
perspective this contrast is the least interesting of the three. Presumably
because each of these two categories represents something of a mixture
of student assignment policy types, there appear not to be demographic
covariates of the policy categories.

As described above, the sample for this analysis is created out of the
common cases from two different samples. It should be noted that while
the original telephone survey sample (n=602) was a national random
sample, the extent to which the sample for this analysis is truly random
is unclear. There is no a priori reason to assume the sample on which our
analyses are based is not random or nearly random, for it is created out
of two different samples, both of which are stratified random samples.
Comparing the analysis sample to the original “parent” sample of 602
reveals few noteworthy differences as shown in Table 4. The means of the
demographic characteristics of the analysis sample as compared with the
parent sample in most cases differ by just a few percentage points; just
as important, there is no pattern to the differences, suggesting these
differences where they occur are random.15

Analytical Methods
The same general analytic strategy is employed for each of the

different types of comparisons. Because of the nested structure of the data
(with students nested in schools that are, in turn, nested in districts) we
employ three-level hierarchical linear modeling, using the software
program HLM, to correctly account for the nested structure of the data.
(Bryk, Raudenbush, & Congdon, 1994). We extend previous research by
considering the effects of school choice as a three level model. By
specifying a three-level model with choice modeled at the district level,
we address the multilevel nature of the data in a way that has not been
done before in school choice research, as well as address the issue of
selection bas - arguing that selection bias is much more of a problem when
choice is measured at the school level than at the district level.

Our analytic approach specifies a series of steps. To begin, we assess
the proportion of variance in student achievement accounted for by
differences among students, schools and by districts. This is accomplished
by decomposing the total variation in student achievement across
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students, schools, and districts, without adding predictors at any level.
Next, we add the choice comparison at the district level in a three-level
model and recompute the variance accounted for, conditional on the
choice comparison. Next, we add statistical controls at each level, one at
a time. At the student level, we add level of parental education (PARED)
as a proxy for student socio-economic status, at the school level we add
school median income (SCHINC), and at the district level we add the
percent of students living below poverty (POVERTY). Our interest is in
determining the effect of school choice on student achievement after
controlling for PARED, SCHINC, and POVERTY. Therefore, we grand-
mean center PARED, SCHINC, and POVERTY yielding results that can
be interpreted as adjusted achievement means, adjusted for the statisti-
cal controls at each level.16 For each step we report the reduction in the
variance at each level as well as changes in the mean difference in
adjusted student achievement as a function of the choice policy. A more
complete discussion of the statistical model employed in this study is
given in Appendix 1.

Our statistical comparisons (e.g., “magnet” v. “nonmagnet”) were
adjusted using these demographic variables for both theoretical and
practical reasons. The main theoretical reason is that, whether measured
at the individual level or aggregate levels, student achievement has a
strong correlation with family socio-economic background variables (Jencks,
1972; Kerckhoff, 1996). Theoretically, the effects on productivity of new
policies and reform initiatives should operate independently of the demo-
graphic backgrounds of the students (this assumes that the policies/
initiatives are not of a type intended specifically to be more effective for
certain demographic types of students.) Theories about effects on produc-
tivity of market forces engendered by school choice do not make distinc-
tions about differential effectiveness related to student background. Thus,
it is reasonable to assume that if magnet-based school choice creates the
kinds of market forces envisioned by advocates of choice, these forces
should produce observable achievement differences adjusting for demo-
graphic characteristics of the student populations served.

As in all research of this type, the demographic variables we used in
our statistical models were determined by what was available in the data
sets. At the student level, NAEP does not have a measure of family or
household income and does not collect free-lunch eligibility data. Survey
information collected by NAEP asks students to report the level of
academic degree of their parent(s)/guardian(s), ranging from some high
school to graduate degree (PARED). At the school level, NAEP provides
information based on census data on the average income of the neighbor-
hood where the school is located (SCHINC). At the district level, we used
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percent of children in poverty (POVERTY) because this variable is widely
accepted as an appropriate measure of the demographic factors that
create challenges for school districts’ education mission. When people
describe the population served by a school district as “disadvantaged” or
“impoverished,” it is the proportion of children living in poverty they refer
to, not so much parents’ educational background or how many middle or
upper income families there are, although it is understood that all these
variables are correlated with one another.

Results

The results are organized with respect to the various school choice
comparisons. For each comparison, we examine its effect on 4th grade
reading achievement, 4th grade mathematics achievement, and 8th grade
mathematics achievement. In what follows, Model 0 refers to the
unconditional model; Model 1 adds the district choice comparison at the
district level; Model 2 adds parental income at the student level; model
3 adds school median income at the school level; Model 4 adds district
poverty at the district level.

Magnet v. non-Magnet Districts
Table 5 shows the result of the multilevel analysis comparing magnet

districts to non-magnet districts on 4th grade NAEP reading achievement.
Model 0 displays the breakdown of the percent of variance accounted for
by differences among students, schools, and districts. It can be seen that
only about nine percent of the variance in 4th grade reading achievement
can be accounted for by differences among districts. The majority of the
variance (approximately 73%) can be accounted for by differences among
students, with about 19% accounted for by differences among schools.
Model 1 displays the Magnet school effect without controlling for parental
education, school median income, or district poverty. Here we find
significant differences in favor of non-magnet districts. High magnet
districts show a greater difference than low magnet districts when
compared to non-magnet districts. Models 2 through 4 add parental
education, school median income, and the number of children living
below poverty in the district, respectively. It can be seen that for each
additional control variable the differences among magnet and non-
magnet districts decrease. Substantial decreases are observed when
adding school median income and district level poverty. It may be
interesting to note that adding parental education does not account for a
substantial amount of variation in student level achievement, whereas
the addition of school median income and poverty result in a compara-
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tively larger decrease in variance explained by schools and districts
respectively.

In Model 4, it can be seen that the high magnet district’s coefficient
remains significant, although the size of the remaining difference is very
small (-5.9 points), a difference of about 1/7th of a standard deviation. Thus,
the mean NAEP score of the high magnet districts is slightly lower than
the mean of the comparison group, defined as districts without magnets
and school choice.

Table 5.  Multilevel Models of the Effect of Magnet  Schools
on NAEP 4th Grade Reading Achievement

Model 0        Model 1       Model 2       Model 3         Model 4

Fixed Effects

District Mean 210.812       208.916       208.879       208.874        212.235
Low Mag       -5.235*         -5.091*        -2.542           -0.786
High Mag       -11.239*       -11.063*      -8.856*          -5.895*

Variance Components

Student Level 989.906       989.922       984.768       984.850         984.835
School Level 254.605       253.551       253.501       181.854         182.184
District Level 120.084      102.913        103.020         65.860            48.378

Variance Decomposition (Percentage by level)

Student Level   72.54         73.52            73.42            79.90              81.10
School Level   18.66         18.83            18.90      14.75              14.99
District Level     8.80           7.64  7.68         5.34 3.98

Model 0:  Fully unconditional model
Model 1:  School Choice policy added at district level
Model 2:  Model 1 + parental education added at student level
Model 3:  Model 2 + school income added at school level
Model 4:  Model 3 + district poverty measure added at district level

* p < .05

Table 6 shows the results for the multilevel analysis comparing
magnet districts to non-magnet districts on 4th and 8th grade NAEP
mathematics achievement. Again, it can be seen that individual differ-
ences among students account for the vast majority of the total variation
in mathematics achievement scores. Difference among districts account
for only a small fraction of the variance. In addition, it can be observed
that the differences among magnet and non-magnet districts shrink after
accounting for demographic characteristics of students, schools, and
districts; only the high magnet category retains a statistically significant
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coefficient, although the effect size is very small—a little over 1/8th of a
standard deviation.

The largest decrease in the difference among magnet and non-
magnet districts occurs after adding district poverty. In terms of ex-
plained variance, it can be seen that adding school median income and
district poverty respectively explain substantially more variation in math
achievement compared to adding parental income at the student level.

Neighborhood v. “Other” Districts
Table 7 shows the result of the multilevel analysis comparing

districts with neighborhood assignment polices to districts without
neighborhood assignment polices on 4th grade NAEP reading achieve-
ment. Model 0 displays the breakdown of the percent of variance
accounted for by differences among students, schools, and districts. It can
be seen that only a fraction of the variance in 4th grade reading
achievement can be accounted for by differences among districts. Model
1 displays the neighborhood district effect without controlling for paren-
tal education, school median income, or district poverty. Here we find
significant differences in favor of neighborhood districts. Models 2
through 4 add parental education, school median income, and the number
of children living below poverty in the district, respectively. It can be seen
that for each additional control variable the differences among neighbor-
hood and non-neighborhood districts decrease as does the percent of
explained variance, with the most dramatic decrease occurring when
adding district poverty.

Finally, Table 8 shows the results for the multilevel analysis compar-
ing neighborhood districts to non-neighborhood districts on 4th and 8th

grade NAEP mathematics achievement. As with the previous analyses,
differences among districts account for only a fraction of the variance. In
addition, it can be observed that the differences among neighborhood and
non-neighborhood districts decrease after accounting for demographic
characteristics of students, schools, and districts. In addition, as with
reading, the largest decrease in the difference among neighborhood and
non-neighborhood districts as well as percent of variance explained
occurs after adding district poverty.

“Other” Choice v. Magnets Or No School Choice Districts
Across both grade levels and for both reading and mathematics

achievement, there were no significant differences in mean district
achievement scores among districts that reported having school choice
and those that did not. Therefore, there was no need to control for
parental education, school median income, or district level poverty.



Parent Choice Versus Attendance Area Assignment to Schools24

Adding control variables either did not change the mean differences
appreciably or the mean differences became even smaller.

Discussion

Our findings are inconsistent with optimistic claims about the
possibility of magnet-based school choice engendering district-wide pro-
ductivity gains through forces of parent choice and school competition;
our findings are more consistent with views that, whatever salutary
benefits individual magnet schools may have, there is no reason to expect
that systemically magnet/choice districts are very different from districts
without magnet schools and with student assignment policies linked
more with zoned attendance areas.

None of our statistical models produce evidence of a strong associa-
tion between district-level student assignment systems and student
achievement measured on NAEP in reading and mathematics. Indeed,
the only statistically significant associations uncovered indicated a small
difference in NAEP scores favoring the nonchoice districts compared with

Table 7.  Multilevel Models of the Effect of Neighborhood Schools
on NAEP 4th Grade Reading Achievement

Model 0    Model 1    Model 2     Model 3    Model 4

Fixed Effects

Average District Mean 210.771    208.916    208.879     208.874   210.510
Neighborhood  Schools     6.013*       6.094*        6.093*     1.183

Variance Components

Student Level 995.957     995.960    991.396      991.358   991.477
 School Level 255.032     254.938    254.441      254.564   182.441
 District Level 118.969     111.530    112.115      112.068  53.486

Variance Decomposition (Percentage by level)

Student Level 72.70      73.10         73.01           73.00 80.78
School Level 18.62      18.71         18.74            18.75 14.86
District Level    8.68        8.48           8.26  8.25   4.17

Model 0:  Fully unconditional model
Model 1:  School Choice policy added at district level
Model 2:  Model 1 + parental education added at student level
Model 3:  Model 2 + school income added at school level
Model 4:  Model 3 + district poverty measure added at district level

* p < .05
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just the high magnet districts (but no difference when compared with the
magnet districts with a lower prevalence of magnet schools). We suggest
caution in interpreting the substantive significance of the small, but
statistically significant differences between the categories of districts for
several reasons: first, the large sample size (approximately 30,000
students) allows small differences to achieve statistical significance;
second, it is known from other research studies that districts implement-
ing magnet schools have histories of racial segregation and on average
are more likely to be districts encompassing large numbers of inner city
schools – schools that may appear demographically similar on available
measures but that in reality often face extraordinary challenges of family
dislocation, student residential mobility, and neighborhood drugs and
violence (Jargowsky, 1996; Wilson, 1997); and third, much research
shows that magnet schools themselves, if not their districts as a whole,
tend to have relatively high performance.

Below, we present first, two interpretations of these results we call,
respectively, “zero-sum reallocation” and “adverse reallocation.” Then,
because some research indicates magnet schools often have superior
academic outcomes, we offer two interpretations that may reconcile our
findings with this previous research.

Zero-sum reallocation suggests that the kinds of school choice
policies examined in this study essentially re-allocate students among
schools, but generate no endogenous productive forces. That is, magnet
schools and the school choice policies in which magnets operate may
create choices and educational options for families, and even have other
benefits, but they do not create market forces making schools better in
ways that lead to higher academic achievement. School choice, in this
view, is largely a process of redistributing students among schools within
the district. There may be reasons to do this and benefits from this, but
this process does not affect achievement on a district-wide level enough
to be detectable by NAEP assessments of reading and mathematics when
compared with districts that assign students to their schools, with little
or no family choice involved. (This view is based on the cautious
interpretation of our results discussed earlier that our findings do not
produce evidence to infer important substantive differences between the
categories of districts as measured by NAEP scores.)

Is zero-sum reallocation inconsistent with other research indicating
magnet schools have higher achievement scores? It is not inconsistent if
magnet schools’ higher achievement scores result from self-selection
processes within districts. Assuming a constant composition of students
within the district,17 then the movement of higher-scoring students from
other schools to magnets raises magnet schools’ test scores at the



Douglas A. Archbald & David Kaplan 27

expense of other schools. This sort of reallocation will not raise the
district average. If school choice—at least the forms of public school
choice examined here—does not do much more than reallocate students
among schools, then there is little reason to expect average scores among
school choice districts to be higher than average scores among districts
without school choice policies.

A second more critical interpretation—adverse reallocation—sug-
gests magnets may actually have adverse effects within a district. This
interpretation would focus on the small negative coefficients of the high
magnet category of districts. Some argue magnet schools may have a
detrimental effect on nonmagnet schools by drawing off the best students,
in effect depleting nonmagnets of model students that would otherwise
be present to the benefit of less able students; some also contend magnets
relegate nonmagnets to a “second class” status, with adverse morale
consequences for staff morale and parent support (Bastian, 1985; Carrison,
1981; Moore and Davenport, 1989; Pearson, 1993).

On the other hand, if we assume that magnet schools do indeed
produce higher achievement among their students and we assume that
this does not come at the expense of nonmagnet schools,18 then
districts with a sizable number of magnet schools should have higher
average achievement than districts without magnet schools. Perhaps
this is so, and NAEP achievement tests are not sensitive enough to
measure differences in achievement between students in the two
different policy contexts (magnets/school choice versus no magnets/no
school choice). In our sample, of those districts with magnet schools,
three-fourths had one-third or less of their schools as magnet schools;
half had 12.5% or less of their schools as magnets. Thus, even if magnet
schools’ achievement is greater, at a district level the difference may be
insufficient to boost NAEP reading and math means in the school choice
category (relative to the means of the comparison groups) by statisti-
cally significant margins.

A second possibility is that higher achievement from magnets/school
choice is in knowledge or skill areas different from those areas assessed
by NAEP mathematics and reading tests. As described earlier, magnet
schools in the great majority of cases have “specialty” areas—distinctive
pedagogies or curricular foci (Metz, 1986; Steel & Levine, 1994). Conceiv-
ably, achievement differences distinguishing magnet schools from other
schools without these specialty areas are not effectively measured with
conventional standardized tests of reading and mathematics. Thus, there
may indeed be differences—but NAEP does not measure them.

These alternative scenarios should guide future research. The
severe paucity of research exploring links between district or state level
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school choice policy and academic outcomes allows a number of plausible
interpretations of our findings.

It is important to properly delimit this study to forms of public school
choice policy associated with magnet schools. There are a growing
number of approaches to school choice, many more now than there were
ten years ago. According to some, the “public school only” choice models—
particularly the kind examined in this study—are not system-changing
reforms (Chubb & Moe, 1990; Erickson, 1982; Everhart, 1982; Friedman
& Friedman, 1981; Lieberman, 1986; Harmer, 1994, Peterson, 1990).
They do not create market forces powerful enough to change the
operation and effectiveness of public schools. According to this view, true
education markets can only occur if there are many schools within a given
area that are not managed by the traditional public education bureau-
cracy, these schools are accessible and known to parents, school perfor-
mance is effectively measured and publicly reported, and all schools have
incentives to attract and satisfy their customers and disincentives to lose
or dissatisfy customers. There is growing support for tuition voucher and
charter school policies because they more closely satisfy these conditions.

Finally, a methodological note is warranted concerning assumptions
about the classification of the school districts in the sample based on the
telephone interview data. For analytic purposes, the districts in the sample
are placed in various dichotomous categories. We realize this is a simpli-
fication and recognize that school choice in practice is a complex operation
and in practice districts do not fall neatly into dichotomous categories in
their approaches to assigning students to schools. There are districts that
would say “no, we do not have a school choice policy” that in fact may take
a fairly liberal approach in allowing student requests to transfer among
schools; and there are districts that would answer “yes” to the presence of
magnet schools and school choice that upon close inspection may arguably
have a fairly restricted approach to school choice. While there is no reason
to suspect systematic misreporting among the telephone interview respon-
dents, we would be remiss not to acknowledge the simplification that is
imposed by placing districts in a few broad categories. It would be ideal to
have a more comprehensive base of information on student assignment
policies and practices for a large sample of districts, enabling more refined
classifications along a continuum ranging from centralized assignment to
progressively greater degrees of school choice.19 This would be a productive
direction for future research.

Notes

This paper was supported by Grant # R308F60010 from the U. S. Depart-
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ment of Education, OERI National Institute on Educational Governance, Fi-
nance, Policy-Making and Management. Opinions reflect those of the authors and
do not necessarily reflect those of the granting agency.

1 For more on these themes, see the “Magnet Schools of America” website:
http://www.magnet.edu/

2 Ibid.
3 “Selective” means based in teacher recommendations and in some cases

GPA or test score-based admissions criteria. This study used tests from the
Second International Mathematics/Science Study rather than “off-the-shelf”
standardized tests because they are more advanced, and were more suitable for
the sample in this study, and because they are considered to be high quality
academic tests. For more information see Science Achievement in Seventeen
Countries: A Preliminary Report (New York: Pergamon Press, 1988).

4 For instance, parents choosing magnet schools tend to be more informed
about educational options in their district and have higher educational attain-
ment. It is possible that magnet students’ higher achievement owes in part or even
entirely to their parents’ and their own motivational or academic ability traits,
and not to the differential effectiveness of magnet schools. Although some studies
have employed sophisticated controls for family background and/or student prior
achievement, selection bias remains a concern.

5 Gamoran (1996) further assessed the effects of non-independence of students
within schools utilizing a multilevel analysis and, in addition, examined the effect
of selection bias resulting from non-random assignment to these various schools.
Although there were several methodological issues that raise some cautions, the
multilevel analyses further supported the positive effect of attending magnet. To
control for selection, Gamoran specified a Heckman-type two-stage model where,
in the first stage, a selection model was specified as a function of eighth grade
achievement, sex, race/ethnicity, SES, and family composition plus a variety of
measures that Gamoran argued tapped into reasons why parents might choose a
magnet school unrelated to achievement advantages. In the second stage, Gamoran
incorporated the probability of attending a magnet school derived from the selection
model into the regression model for achievement and obtained adjusted estimates
of the effect of school type on achievement, adjusted for the non-random assignment
of students to schools. A limitation of Gamoran’s study is that he did not incorporate
the selection model into the multilevel analysis of the effects of choice on student
achievement. Thus, while Gamoran correctly recognized the problems associated
with clustered student data and non-random selection, he did not combine the two
methods so as to control for both problems simultaneously.

6 For a review of these and other empirical studies of school choice see
Goldhaber, 1999.

7 Howell et al. (2001) respond to these methodological issues.
8 This system helps insure valid coding of data. The system automatically

performed “allowed-value” checks and would not permit entry of out-of-range
data. For example, “yes/no” items were restricted to yes or no responses (including
“don’t know,” “refused,” “inapplicable”); numeric responses were restricted to a
reasonable range of values.
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9 This was known from other policy information sources (e.g., compliance
records from the Office of Civil Rights as well as funding and program information
managed by the federal Magnet School Assistance Program) and from previous
research (e.g., Blank, Dentler, Baltzell, & Chabotar, 1983).

10 For details of the sampling frame, see Appendix A (Steele & Levine, 1994).
11 School-level free-lunch data for a number of school districts were missing

in the CCD data set for the years we needed. For these districts, we contacted
directly the individuals responsible for managing the district free-lunch data and
obtained in many cases the needed school-level free-lunch counts. Data fields for
districts without school-level free-lunch figures were coded as “missing” and not
computed in our analyses.

12 The Emergency School Aid Act passed in 1975 and subsequent legislation
(Education for Economic Security Act, Magnet Schools Assistance Program)
helped support the development and implementation of magnet school programs.
For more on this, see Glenn (1978), and Warren (1978).

13 For more details on this, see the “Data Compendiums” for NAEP 1992
reading and mathematics available from NCES.

14 “A magnet school is defined as a public school whose primary purpose is
to meet all three [emphasis original] of the following goals: to offer a special
curricular theme or method of instruction, such as math/science, performing arts,
or open classroom; to attract at least some students voluntarily from outside an
assigned neighborhood attendance zone; to improve desegregation by meeting
specific race/ethnic goals (i.e., it must have some type of race/ethnic controls or
targets.” Respondents were free to ask questions of the interviewer for additional
clarification of terms.

15 We conducted T-tests on selected sets of means and found no statistically
significant differences (P=.05). Mag v Nomag on free-lunch eligible percentages
& percentage black students.

16 Multilevel modeling requires that a choice be made with regard to the
centering of predictor variables. The issue of centering concerns a rescaling of
predictor variables for the purposes of providing interpretable intercepts of a
linear model. In standard linear regression, centering is usually not an issue
because the intercepts are typically not quantities of substantive interest. In
multilevel regression however, intercepts are very important quantities reflect-
ing variability in the average values of within group variables across groups. The
choice of centering determines the interpretation of the intercepts. (See Bryk &
Raudenbush, 1992 pp 26-27 for details.)

17 Some evidence, however, indicates magnets may actually retain or attract
students who otherwise would not be enrolled in the district – they would
otherwise be in a private school or attend a school outside the urban system in
which magnets ordinarily exist.

18 Several of the studies of magnet schools presented earlier used controls for
self-selection processes and produced evidence that magnets’ higher achievement
is not merely a selection phenomenon, but a result of processes endogenous to
magnet schools.

19 See Archbald (1996) for more theoretical and methodological elaboration
on this idea.
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Appendix 1

We employ a three-level hierarchical linear model with randomly varying
intercepts. For the purposes of this study, interest centered on modeling changes
in average achievement (as estimated by the intercept of the model) as a function
of school choice indicators after controlling for student, school, and district
characteristics. The relationships between these different demographic charac-
teristics and achievement are not the focus of this study. Therefore, the flexibility
of hierarchical linear modeling allows us to focus on changes in the intercept while
allowing slope variability without attempting to model that variability.

We tested the normality of the distributions of NAEP’s plausible value scores
for 4th grade reading and math (1992) and for 8th grade math (1994). In each
instance the distributions were highly normal as evidence by skewness scores
averaging -0.19 and kurtosis scores avering -0.10.
The specification of the three-level model is as follows. The level 1 model can be
written as

Level-1: ,e)PARED(Ach ijkijkjkjkijk      
10

(A1)

where Achijk is the relevant NAEP achievement score for student i, in school j, in
district k and PARED is the measure of parental education for student i, in school
j, in district k. Assuming the PARED is grand-mean centered, p0jk is the adjusted
mean achievement scores that are assumed to vary across schools and across
districts, p1jk is the slope representing the relationship between student achieve-
ment and student PARED, and eijk is a random error term.

The Level-2 model can be written as

Level-2: ,r)SCHINC( jkjkkkjk       
100

(A2)

where b0k is the adjusted school mean achievement scores, adjusted for the percent
of students who are free lunch eligible, b1k is the slope representing the relation-
ship between school mean achievement school median income, and rjk is a random
error term.

The Level-3 model can be written as

Level-3:

,u)CHOICE()POVERTY(
kkkk 00020010000

            (A3)

where g000 is the grand-mean achievement score, g001 is the slope representing the
relationship between district level poverty and district level student achieve-
ment, g002  is the slope representing the school choice comparison of interest, and
u0k is a random error term. In the level-3 model, grand mean centering is not
employed for CHOICE. Estimation of the model parameters utilizes full-
information maximum likelihood estimation of the variance components along
with empirical Bayes estimation of the fixed effects of the model (Raudenbush
and Bryk, 2002).


